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A. . .DIRECTION OF TRANSMISSION AXIS OF POLARIZER 

B. .. ANGLE OF ORIENTATION OF MOLECULAR ON THE INCIDENCE SIDE 
C AXIS OF ROTATION OF SAMPLE 

D.., JUGGLE OF ORIENTATION OF MOLECULAR OF THE OUTPUT SIDE 

£. . .WAVEPLATE LIGHT ADVANCED PHASE AXIS 

F. . .DIRECTION OF TRANSMISSION AXIS OF ANALYZER 



(57) Abstract: A sensing instrument comprises a light source (1), a polarizer (2), a liquid crystal cell (3), a quarter-wave plate (4), 
an analyzer (5), an optical sensor (6), and a processing device. The processing device receives the intensities of light transmitted 
through the liquid crystal cell (3) at a plurality of angles of incident from the optical sensor (6). The processing device determines the 
Stokes parameters corresponding to the respective angles of incident from the intensities of light transmitted at the angles of incident 
and determines the apparent retardations corresponding to the respective angles of incidence from the stokes parameters. The pretilt 
angle of the liquid crystal cell (3) is determined from the determined apparent retardations. 
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, £xzxr • /He -rio £xx-£2Z — Cxz^v2 

n e = -- Ml 2 ^ 

S zz V S z z S zz 
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ifiX'^^o [^6] ^m^-r^h. [^7] cDj;^t^$n^o 

•*•( z + h)= exp( ia>h <A> )^(z)= <P(z, h)> ^( z ) 

<P> iis ®p;ffe»fT^Ji:n?(in^o 

n^iiJ^nfe*is®EP^T*J^b?g-ri:x [^8] ii^So 
'«^(z + s)= <P„> <P„_,> <P2> <Pi> ^(z) 

= <Pout> <PlC> <Pin> "^iz) 

= <F(z, s)> -9{z) 1^82 
<F> y:. femfr^J^B^^tv^o tfc^ <Pout> J^V" <Pin> mS^iliJ^i 

xm^cDM^izMl^X C^8] ^fi?^. [^6] *fflv^S3i:{3J;D> ieg^s 

^ hJ]y(Dm^E^(z + s). Ey(z+s)s E ^( z + s )=&fflV>T [xC 9 ] ® J: "5 

I(6>s, d, 0) 
= I EJz + s)M+| Ey(z + s)r + I E,(z + s)|2 

13 



wo 01/77616 



PCT/JPOl/02994 



e sJSLXj^^^m(Dm^d<Dm^'^t>-&^m»iitxT^:^m'^$>^o 
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h^^o^u^i^mr^tji^. [0Lc3 -e^^o [^lc] y\^^))^vnes^^ 
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mt. m^u. ^^^(dw^ma (M.Born, E.woif^. wm, mm^M 
^mx^mf^^) ^^mmm^ 02344 ^'^mizmm^tixK^^o 

h— ^^v'^^^— s,. S2^ ^ ^o^mm^'Z^^tummit 
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^(Dmmm^Ym:^m. xm:^\^. xmjsi.xrY$iih4 5' (DMrnizm^-^m 
^m^^<&^^NH®-^ru >i$^^icm;^3-r?>^ai5i^<&ff ^Ma^^*si9!{*e>tLT 
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mi y{e)t-r^o 

mz^ if^^'?5(Dmmm^xmRV'Ymh4 5° ©^jsi^isittSo ^lt. 1 

mz. m^^5(DmMm^xmRV'Ymh4 5° <Dnmiz\^nfrc^mx'. mm 
3 tm^^5(Dmz i/4?ft5ts4>&. ^(Dmmm^Ym:^miz[^nfxmm-r^ 

zcD^^tzi^xm^LtcxmneizMs^^T^mm^^mi^ie), i yio). 

Si(^). S2(^K S3(0)i:ii. [^1 0] ©M^lc^So 
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Soie)' = s Aoy + sAO)' + s^iev [^ci i] 
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(ommt^m^^i^.t^-ii'^^o ^ibiz^ cioj^^fctt. mm^^m^ m^i^mm 

±. S L < 5 0 0 0 : 1 tJl±CDiB^^ . V^i^^i^-^T•^ 

muzmvtzx-Y-zmmmx'it. ytitzi^:^f^iz^m-r^o z(DtzA. m 
jvEieh±. xm^(Dm^^m^7jkTmm^^ hJi^E^'^^m^^^x [^12] ® 



cciT-. <R^»x <R°"'> ^i^ [^1 3]-e^^n^iHifefT^yT-fe^o 




= (T o u t (^) • <R ° " • <J(6)) • (R i "> • (T ^ " (^) • 



[i^ 1 2] 
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^ ' ^— sina^" cosa^"J 



/^outw /cosa^'^ -s ina^"\ 

C5?;i 3] 

5o 



. _ 2.COS0 2 • ng^"- c o s 

t p — 



t s = 



2COS0 2 • ng*"- c o s 0g^" 

cos^ + ne^^cos^g^" ng^°.cos0g'" + no.cos0o 



. ,_ 2noCos^o 2ngCos^g''"* 

X p — 



t s'= 



no.cos^g°"' + ng°"^cos0o ng^^^cos^ + cos^g""* 
2.noCos<9o 2 - ng°"' - c o s 0g°"' 



no. c o s ^o + ng""' . c o s Sg**"' ng«"'- coseg°"^ + cos0 
n.sin0 = ng^"sin^g^'» = no-s i ndo = ng"'"'- s i n0g«"' 
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<J(<9)> (is sC3i436D?«^^ (?«^-fe;i/aM^6Di«j|stT'ttMniBi^bT 



a= — sinOsinx$ + cos$cosxC> + i— cos^»sinx^> 

X X 

b= — cos$sinx$ — sin4>-cosx<&+i — sin^sinxO 



x=vl+u2 , u= , ^ 

[^15] 
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n e(^ = -_« X+J — = =^ X" 

V £ z z 



£zz V £zz £zz 



n 0(6) = Vno2 
X = n . s i n 0 

£zz=no^ + (rifi^— no^)sin^(9Lc] 

£xx=nD^ + (ne^— no^) cos^ (^lc]- c o s ^ ^lc 

£71= (ne^— no^) s i n|9 lc]- c o s^lc- c o s 0lc 



O + a 
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cosciLc=— J*cos 9?d ^ 

6] 

dCTttx Letts fes-^fii [0Lc] 

1 3 ] - 1 6 ] ^ [5^ 1 2 ] tCf^AI-^ 1 2 ] 1 7 ] 



[^17] 

)tt> mM^'!7 h;i/®{siffifiK:a>T-fe*o 

-^So(0)'-S3(^)tt. A^(d). Ay(^). <5x(^)^ <5y(0)*fflV>T [it 
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1 8] (Djio izm^ti^o 

S2(0)=2 •A^(^)-Ay(^)- c o s[6 y{e)-6 ^(0)] 
83(0)= 2 • A^O) • AyiO) ' s ±Ti[6 y{e)-6 ^{6)] 

t^y3^^. [^10] ~ [^18] ^m^^xmrn-r^o \>xy-x:mm-r^ 

I3mx}i^. a'"", rigi'^. ng°'^\ no^ ne. A tiKE^T-fe -S ® i: f 
^ ^«J^^i^ 2|^flF^3 0 2 3 4 4 3-^^3|a^^^tLTV^57^^fel3J;!^^J^Lfc^a>&ffl 

m) izMHt^-t^mm^mmi ^ie). iy(6>). i^yO). i ^^yie)^m^-r 

So ^LT^ [^1 0] [^1 1] ^fflV^Ts «iJ^bfc=&AI*^0fc:?^ii&-rS 

€-Atir^0icpi:^/;&-r-2)^ h-^x>'N'^^— 80(0)-- 83(0 ^xmn 

^tc^ii&t- SB*»l:^®U^7^-2^3>An' d(a)*5|5^|&i:bTs [sC 1 2 ] ~ 
[iCl 5] StJf [^1 7] - [5^:1 8] *fflV>TthWt-'5^^lAs-r 
Tt,, [^1 2] ~ [^1 5] ^fflVA-t. I«*4 3 ^^jaL;t^®«®-<^ h;i/E(^ 
)^ [^17] (D^ol^Uto ^bT^ [^18] ?:ffll^T. ;^ h — ^^yl^^- 
^J' 8 0 ( ^ S 3 ( ^ ) ^st^r S o m^i^^^ni^fifc. ^xmfke\znJ^^•r^ 

^rs^iitcj: =&AI^^0t3^/^ATS^>^)>{t®U^7^-i/3>An' d(^) 

. aC*4CDJi[^d2atJfrU5^;i/ h^0siC^bTjE©ffillS:i#o [6>lc] 
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1 6] ^fflv^T^mrso 

[^16] J; U^J'T^— ^>3>An'(0)d{i. xm^e. ^14© 

A n' ( 0 ) d ©fa>&^ b T V> * o 

I1123b^f>s [<9i,c3 ^^^tJ-S^ An'((9)d-6/ffl^cDff^t^*s^<bLTOSC 
hifito-b^^o ^tz. [^1 6] m^m(Dm^ di^. An'(0)d-0fflig|CD 

ffl*rfl«J^fl^«t:{iK^*s^ < X m*»tt© y a > a n' ( 0 )d®:*;:^^ t: 

M^-r^c:i:*st>A*^o Ltcifi^X. An' {e)d- O^^i^mflkmfzmtb. M 
sbtzAn' {e)d- em^^t L^l 6] ^tmt ^ :i tlz J:^x. [^lcJ 
r«^M® ^ d § ^ to 5 3 h *ST- ^ a c ^ yb^S^T' § S o 

tzi^v. [^16] ^mm-r^m. m^m^^^ii^tzmmmx(DmifTm^^tti 

^(Dfz^. xmit(Dxmne\±±2 o" vm^ <fct)$?^L<{i± i o" u\;^t^m 
i)ii±®j:afc. i^mmmx\±. mfiwi.n^n^xm'r^xm^(oxmn^'^^ 
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4 X 4ff^J^©cto5femM^i>^:i^-i>3>ii)Siej*^T*35;<3&^fe»> aimm 

[m3<Dmmm] 

AM^© Al*^ 0 tC^-r -5 U ^ 3 > A n' ( 0 ) d CD«c#14 

i^^^i:*^^^©P^t3tgS^nfcMniB|qig53|4©3i3©^T(6>)ti [^1 9] T- 
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T(6) = cosx$cos(<&— r) + 



s i nx $ 



• sin (O — r ) 



X 



+ — -sin^x^ cos^ — r + 2a) 

X 
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;r • A n 
$ A 



x = >/l 



[iC 1 9] 



Te(0 )= c o s 
Tp(0 )= s i n2x<J 



U±t'^. BA^ltO'; ^7^-i^3 > An' (0)dtt. 2 1 ] cZ)«fc a tr^^tL 

So 

An'(e)d=-- AVx 2 - 1 



[^2 1] 

zmmmz. ^mi i. m^^i 2. mnmmmn m^it. mm-tjv) 1 3. 



[iS;2 0] 
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